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(3) FOOD COMPOSITION. 

@ A food composition which comprises water-soluble ed- 
ible fibers and proteins having an Isoelectric point in an acidic 
region each in such a content that an aqueous solution of the 
composition gels when in contact with gastric juice. This food 
composition is dissolved in hot water to be taken as an aqu- 
eous solution. Therefore, it can be taken with ease and, since 
it gels In the stomach, it stays in the stomach for a long time 
to prevent overeating, in addition, tt absorbs glucides con- 
tained in other food and drink staying in the stomach within 
the gel to delay absorption of the glucides into the body. In 
water-soluble edible fibers are axemplifed by carrageenan 
and guar gum, and the proteins are exemplified by casein or 
its salts. The weight ratio of the water-soluble edible fibers to 
the proteins is about 1:05 to 1:8. 
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. . S .p. E q I F I C A T. I O N . 

Food compositions . . 

Technical Field 

The present invention relates to food compositions* 
Food compositions of the invention are useful as food for the 
prevention of overeating. Moreover, the present .compositions 
are useful as food for preventing rapid increase in blood 
glucose level in patients with glucose intolerance such as 
patients with diabetes, mellitus. 

Background of Art . . 

. With increase in obesity patients in recent years, 
obesity has become a serious problem for public hee^lth. As 
onset of obesity is due to excess in calorie intake .in most 
cases, the most effective, means for treating or preventing 
obesity is decrease in calorie intake. 

Patients will complain of strong feeling of hunger 
when calorie, intake is decreased, and alleviation of .the 
feeling is considered to be a top-priority problem. 

It has long been known that mechanical extension of 
the stomach inhibits appetite. In this respect , there., are 
employed the. balloon. method in which a balloon is detained, 
inside the stomach or the stapler method in which a greater 
part of the stomach is obstructed to much reduce volume of 
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the stomach so that intake of even a small amount of food 
exerts stimulation of mechanically extending the stomach. 

However, these methods are not desirable in that 
they are a permanent treatment requiring surgical operation 
and are possibly associated with side reactions. 

There are also commercialized a large number of 
foods containing a viscous dietary fiber for the therapy of 
obesity. They are not satisfactory in controlling appetite 
because of their shorter retention time in the stomach. In 
addition, although retention time in the stomach can be 
prolonged as the viscosity increases, highly viscous dietary 
fiber solution was difficult to receive and was also prob- 
lematic in taste. 

Diabetes mellitus is treated by reduction of diet. 
The disease is broadly divided into insulin -dependent 
diabetes (lean type) and insulin- independent diabetes (fat 
type), in both of which marked reduction of glucose tolerance 
in patients causes rapid rise in blood glucose level if 
orddLnary food is taken in an ordinary manner thereby 
developing symptom of hyperglycemia. The hyperglycemia will 
eventually induce concurrent diseases such as retinitis, 
nephropathy and disturbance of consciousness. Diabetic 
patients, especially insulin -dependent diabetic patients, 
therefore, are treated in such a way that required calorie is 
given in divided doses in order to prevent rapid rise of 
blood glucose level. This is troublesome to both the patient 
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and his family. 

Dietary fiber is used as food material for patients 

with glucose intolerance with an attempt to delay absorption 
of saccharide. Since dietary fiber must be given in a large 
amount^ for such a purpose, it is difficult receive- it. 

Moreover, intake of a large amount of • a die^tary 
fiber inhibits intestinal absorption of nutrients f:o cadse ... 
malnutrition of the patient. 

Disclosure of the Invention 

It is an object of the present invehti&n to-provide 
food compositions for the prevention of over#atin.g: which 
exert a very long retention in the stomach, ore e^ccellent in 
taste acceptability/and contain protein of tei^ nutritive 
value so that they are useful for the treatment or prevention 
of obesity. 

Another object of the invention is to. provide 
food compositions which "is capable of preventing rapid 
rise of blood glucose level in patients with glucose . • 
intolerance. 

■ These objects are achieved by food compositions of 
the invention which are constructed as set forth below. . . • 
(1) A food composition comprising a water-soluble dietary, 
f iter and protein with an isoelectric point in 
acidic region contents of said water-soluble dietary 
fiber and said protein being in such a ratio 
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forming gel when an aqueous solution of said compo- 
sition gets in touch with. gastric juice, 

(2) A food composition according to the above item (1) 
wherein the water-soluble dietary fiber is carrageenan 
or guar gum. 

(3) A food composition according to the above item (1) 
wherein the protein is casein or a salt thereof • 

(4) A food composition according to the above item (1) 
wherein weight ratio of the water-soluble dietary 
fiber to the protein is 1:0.5 - 1:8. 

(5) A food composition according to the above item (4) 
wherein weight ratio of the water-soluble dietary 
fiber to the protein is 1:0.5 - 1:2. 

As described above, the present invention relates 
to food compositions containing a water-soluble dietary fiber 
and protein with an isoelectric point in acidic region. 

It is preferable to use carrageenan or guar gum as 
the water-soluble dietary fiber in the invention. Use of 
carrageenan is especially preferable. Dietary fiber is a 
substance to which attention has been called in recent years 
because of the action of improving metabolism of carbohydrate 
or lipid. 

The protein used in the invention is one which has 
an isoelectric point in acidic region and is preferably 
casein or a salt thereof, e.g. sodium caseinate or calcium 
caseinate. Ratio of the water-soluble dietary fiber to the 
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protein is determined so as to form gel when an aqueous 
solution of the present composition gets in touch with 
gastric juice. Such ratio is in the range of about 1:0,5 to 
1:8 by weight, although it is variable depending upon nature 
of the dietary fiber or the protein and combination of the 
two. 

If the amount (weight) of the protein is below half 
as much as that of the water-soluble dietary fiber, aqueous 
solution of the present composition will remain liquid 
instead of forming gel when contacted with gastric juice. If 
it is over octupus as much, the protein will be precipitated 
and separated from the dietary fiber thereby forming no gel. 

It has been found that when the above-mentioned 
weight ratio of the dietary fiber to the protein in the 
present composition is 1:0.5 1:2, saccharide is highly 
migratory to the gel formed in the stomach. Therefore, the 
gel absorbs saccharide contained in other food and drink 
staying in the stomach to delay saccharide absorption into 
the body, thereby enabling prevention of rapid rise of blood 
glucose level in diabetic patients. 

Compositions of the invention are given in solution 
in hot water. Concentration of said dietary fiber and 
protein in total in the solution is approximately 0.5-5 w/v 
%. In a concentration below 0.5%, the gel formation in the 
stomach will not be satisfactory, and in a concentration over 
5%, gelatinized food which is difficult to take will be 
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formed • 

To the food according to the invention may also be 
added seasonings and spices provided that they will not be 
adverse to the objects of the invention. As the seasonings 
may be employed one or combination of two or more of any of 
salt, soy sauce, sodium glut amate, vinegar, sweet sake 
(mirin), sake, miso and other conventionally used seasonings. 
As the spices may be employed one or combination of two or 
more of any of mustard, garlic, curry, pepper and other 
conventionally used spices. 

The materials used in the invention are of low 
taste substance and may be seasoned by addition of a small 
amount of various seasonings. They can be given without care 
even if patients are prescribed with limited salt. 

In addition, other nutrient components, e.g., 
carbohydrates , vitamins and minerals may be added. 

It is to be noted that for the purpose of allowing 
absorption of saccharide contained in other food and drink, 
saccharide content of the composition of the invention should 
of course be maintained minimum. 

Test Example 

Change of viscosity associated with changes of 
temperature and pH in precooked corn potage soup which has a 
higher viscosity among commercially available precooked soups 
was measured. 

9/12/2007, EAST Version: 2.1.0.14 



In 450 ml of hot water at 80*C were dissolved, three" 
packs of a coirujii^rcially availat)le precooked corn, potage 
products each weighing 15.6 g, 46..8 g.ln total. .The aolutioh: 
was then, miessured for viscosity at 70** C, usual; intake : • . 
temperature and at -40 ^C, temperature inside the' stomach . To : 
the above-mentioned solution, . further at. 40** C^. was added IN 
HCl at a flow, rate of 0.:5 ml/min. which stirring by a 
peristaltic pump to. slowly reduce the pH., and change of 
viscosity with reduction in pH was measured. The viscosity 
measurement was made by using VISMETRON rotary viscometer 
model VGA. Results are shown in Fig. 1, 

. .As -clearly seen from Fig.- 1, the temperature reduce 

tion (70*C->40'C) induced approximately . doubled incrjease in ; 
viscosity, but the. viscosity had .a tendency : rather - to reduce 

with lowering in.pH. 

It was -therefore concluded that, viscosity of the - 

above-mentioned food when received was reduced with the. 

reduction of pH by gastric Juice, which is unfavoarable- viewed 

from retention tim.e in the. stomach. 

On the contrary, an aqueous solution of the food 

compositions of the invention, as shown later, has an 

increased viscosity in the stomach by reduction in tempeir- 

ature. Further, the viscosity was rapidly increased by the 

pH reduction caused by gastric juice. 

The r invent ion will, b^ described in more details t. 

below with reference to examples. . . 
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Example 1 

A food composition vas prepared by blending 4 g 
of carrageenan CS-215 (manufactured by SAN-EI Chemical 
Industries, Ltd.) and 2 g of sodixun caseinate (manufactured 
by WAKO PURE CHEMICAL INDUSTRIES, LTD*)» The composition was 
dissolved in 500 ml of distilled water heated to 80^C, 
Measurements were made of the solution for viscosity at 70 •C, 
usual intake temperature and at 40* C, temperature in the 
stomach. 

To the solution/ further at 40'*C, was added IN HCl 
at a rate of 0.5 ml/min. while stirring by a peristaltic 
pump. Change of viscosity was measured with the reduction in 
pH. Results are shown in Fig. 2. 

As clearly seen from Pig. 2, viscosity of the 
food composition according to the invention was increased 
approx-imately sevenfold with the temperature reduction 
( 70'C->40''C) . Moreover, the viscosity was much increased 
with the reduction in pH to a maximum of approximately 
55-fold as high as the viscosity prior to the addition of 
HCl. 

Example 2 

A food compos-ition and its aqueous solution were 
prepared by using 1.75 g of guar gum VISTOI®T-20 (manu- 
factured by SAN-EI Chemical Industries, Ltd.) and 10 g of 
sodium caseinate. Change of viscosity with reduction in 
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temperature and change of viscosity with reduction. in pH were 
measured in the same way as in Example 1. Results eire shown" 
in Pig. 3. 

As clearly seen from Pig. 3, viscosity of the 
solution was increased with the temperature reduction {'70*0-4 
40**C) approximately 5-fold as high as the initial. Moreover, 
the viscosity was much increased with the reduction in pHto 
a maximum of approximately 15-fold as high as the viscosity 
prior to the addition of HCl. 

It was found in Examples 1 and 2 that an aqueous 
solution of the water soluble dietary fiber and' the protein 
has a low viscosity at the temperature when received <70''C), 
a much increased viscosity at the temperature in the stomach 
(40'C) and also a much increased viscosity associated with 
reduction in pH. 

Example 3 

Into eight 500-ml beakers were divided 3.5 g each 
of carrageenan CS-56 (manufactured by SAN-EI Chemxcal 
Industries, Ltd.), which was dissolved in 300 mi of water. - 
To the beakers were added 0, 0.5, 1.0, 1.5, 2;0, 2.5, 3.0 and 
3.5 g of sodium case inate* (manufactured by WAKO* PURE CHEftlCAL 
INDUSTRIES, LTD.), respectively, followed by dissolution and 
addition of water to 500 ml. 

To each of the solutions was dropwise' added IN HCl 
at a rate of 0.5 ml/min. while stirring by a peristaltic pump 
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to measure change of viscosity with reduction in pH. The 
measurement was conducted by using VISMETRON rotary viscom- 
eter model VGA. Results are shown in Fig. 4. In the figure 
the vertical axis indicates viscosity, and the horizontal 
axis indicates amount of the sodium caseinate sdded. 
Numerals in the figure indicate pH at a time when each 
solution had a maximum viscosity. 

As clearly seen from Fig. 4, viscosity character- 
istic of the solution was favorable when the sodium caseinate 
was added in an amount of 1.0-2.0 g. In terms of the concen- 
tration, a concentration in the range of 0.2-0.5 w/v % is 
favorable. It must be 2% or lower at highest. 

Example 4 

Three 50-ml measuring flasks were used. In the 
first was placed 5 g of glucose, in the second 5 g of glucose 
and 0.5 g of carrageenan CS-215 (manufactured by SAN-EI 
Chemical Industries, Ltd.) and in the third 5 g of glucose, 
0.5 g of carrageenan CS-215 and 0.25 g of sodium caseinate 
(manufactured by WAKO PURE CHEMICAL INDUSTRIES, LTD.). The 
content in each of the flasks was dissolved in distilled 
water and diluted with additional distilled water to 50 ml. 
The three samples were given to mice in order to compare 
retention time in the stomach. 

Three groups of 9 mice, 27 mice in total were 
fasted for 18 hours and subjected to abstinence from feed anc 
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water for additional one hour. The mice were forced by an 
adiministrating tube to receive one of the samples at a dose ^ 
of 0,5 ml/10 g bodyweight. 

Fifteen minutes after the administration, the - • 
abdomen was opened and obstruction of the esophagus aAd the - 
pylorus using a clamp followed by quick excision of the 
stomach. Content of the excised stomach was washed with- 
distilled water to a final volume of the washing of 10 ml,"- - 
which was then placed in a test tube. 

The solution was centrifuged at 3,000 rpm for 10 
min, to precipitate ins'olubles. The supernatant was measured 
for glucose content by the mutarotase-GOD method to -dete-rmi-ne- 
the proportion remaining in the stomach for each sample, • ** 
Results are shown in Fig, 5, * ' " 

As shown in Fig, 5, the group receiving 10% 
glucose, 1% carrageenan and 0,5%' of isodium casein4te had a 
significantly higher remaining proportion as compared with 
other two groups. 

It was also demonstrated that the content remaining 
in the stomach gelled completely for the group receiving th^ 
above-mentioned sample composed of glucose', carrageehan ahd " -^ 
sodium caseinate. 

Example 5 

Seven 50-ml measuring flasks were used/ In each of 
the flasks were placed 0,25 g of carrageenan CS-215 (manufacw 
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tured by SAN-El Chemical Industries, Ltd.) and 3 g of glucose 
followed by addition of 2.5 g, 2 g, 1.5 g, 1 g, 0,5 g, 0.25 g 
and 0.125 g of sodium caseinate (manufactured by WAKO PURE 
CHEMICAL INDUSTRIES, LTD.), respectively. To the flask was 
added distilled water, and the mixture was heated to a 
solution, the volume of which was then adjusted to 50 ml. 
Ratios of the carrageenan to the sodium caseinate incorpo- 
rated in the solution are 1:10, 1:8, 1:6, 1:4, 1:2, 1:1 and 
1:0.5, respectively. The solution was divided in an amount 
of 2 ml into glass test tubes each 1.3 cm in inner diameter 
and 10 on in length. The test tubes were heated in a thermo- 
static chamber at 40" C. To each of the test tubes was added 
2 ml of artificial gastric juice heated in advance to 40 "C 
(J, P., Solution I for the disintegration test) slowly along 
the wall of the tube. Consetjuently , there was rapidly formed 
a gel layer on the interface of the two liquids. Five and 10 
minutes after the addition of artificial gastric juice, 20 Ml 
of the liquid in the artificial gastric juice layer was 
removed from each of the test tubes and measured for glucose 
concentration. The glucose concentration measurement was 
conducted using the mutarotase-GOD method. 

The mutarotase method is a glucose assay method 
using a highly purified porcine kidney mutarotase combined 
with glucose oxidase, peroxidase, 4-aminoantipyrine and 
phenol. 

Results are shown in Fig. 6. As shown in Fig. 6, 
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the migration rate of glucose from the present composition to 
the artificial gastric juice was high with a ratio of the 
carrageenan to the sodium caseinate incorporated in the range 
of 1:0.5 - 1:2. The data indicate that migration of saccha- 
ride to the gel formed is easy with a ratio of incorporation 
in the above-defined range. 

Example 6 

Two 500-ml beakers were used. In one of the 
beakers were placed 1.6 g of carrageenan CS-215 (manufactured 
by SAN-EI Chemical Industries, Ltd.), 2 g of sodiuni caseinate 
and 4.7 g of a consomme seasoning (manuf acturisd by FUJI FOODS* 
CORPORATION). The content was dissolved in hot water 
followed by volume adjustment to 400 ml to obtain a food 
preparation of the invention. In the other beaker was placed 
4.7 g of the consomme seasoning alone. It was dissolved in* 
hot water followed by volume adjustment to 400 ml which was 
used as control. The food preparation of the invention and 
the control preparation were given for comparison to two* test 
subjects, a diabetic patient and a person with glucose 
intolerance. 

The diabetic patient fasted since dinner on the 
previous day was given 200 ml of the food preparation of the 
invention, and the person with glucose intolerance '200- ml of 
the control preparation promptly followed by administration 
of 225 ml of Trelan-d® {manufactured by Shimizu Seiyaku K. 
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K. ), a starch hydrolyzate solution for glucose loading test. 
Prior to. and 30 min., 60 min.. 90 min., 120 min. and 180 
min. after the administration, respectively, blood was 
collected from the vein of an upper arm, and serum was sepa- 
rated for measurement of the blood glucose level. The blood 
glucose measurement was conducted by the mutarotase-GOD 
method. 

One week after the above test, the same diabetic 
patient was, given 200 ml of the control preparation, and the 
seme person with glucose intolerance 200 ml of the food 
preparation of the invention. Test was carried out in the 

same way as above. 

Results are shown in Fig. 7. As shown in Fig. 7, 
blood glucose level in both of the test subjects was lower 
when the food preparation of the invention was given than 
vrtien the control preparation was given. The data indicate 
that administration of a food preparation of the invention 
remarkably improves glucose tolerance. 

Example 7 

Three 50 -ml measuring flasks were used. In the 
first flask was placed 5 g of glucose, in the second one 5 g 
of glucose and 0.2 g of carrageenan CS-215 (manufactured by 
SAN-EI Chemical Industries. Ltd.) and in the third one 5 g of 
glucose. 0.2 g of carrageenan CS-215 and 0.25 g of sodium 
caseinate (manufactured by WAKO PURE CHEMICAL INDUSTRIES. 
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LTD.). TO each Of the flasks was further added 1.25 g of a 
consonuna. seasoning (manufactured by FUJI FOODS CORPORATION), 
and the mixture was dissolved by addition of distilled water 
followed by volume adjustment with distilled water to 50 ml. 
Rats were given the three samples for comparison of retention 

time in the stomach. 

Three groups of 12 rats , 36 rats in total were 
used. The rats were. fasted for 18 hours and eubjected to 
abstinence from feed and water for additional one hour. The . 
rats were forced by an administrating tube to receive one of 
the above-mentioned samples at a dose of 0,3 ml/10 g body- • 
weight* 

Thirty minutes and 60 min. efter the administra- 
tion, respectively, the abdomen was opened and obstruction of 
the esophagus and the pylorus using a clamp followed by quick 
excision of the stomach. Content of the excised stomach was 
washed with distilled water to a final volume of the washing 
of .10 ml, /Which was then placed in a test tube. 

The solution was centrifuged at 3.000 rpm for 10 
min. to precipitate insolubles. The- supernatant was measured 
for glucose content by the mutarotase-GOD method to determine 
the proportion remaining in the stomach for each samiple- 
administered. Results are shown in Fig. 8. 

AS shown in Fig. 8. the group receiving 10% 
glucose, 0.4% carrageenan and 0.5% sodium caseinate had a 
significantly higher remaining proportion 30 min. after the 
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administration as compared with other two groups, A similar 
tendency was also observed 60 min. after the administration. 

It was also demonstrated that the content remaining 
in the stomach gelled completely in case of the group 
receiving the above«-mentioned sample composed of glucose « 
carrageenan and sodium caseinate. 

As described above in detail, the food compositions 
according to the invention contain a water-soluble dietary 
fiber and protein with an isoelectric point in acidic region 
so that they form gel in the stomach by temperature reduction 
occurring during and after intake (intragastric) as well as 
by contact with gastric juice. Since retention time of the 
intake in the stomach usually becomes longer as viscosity of 
the intake is higher, a food preparation containing a compo- 
sition of the invention dissolved in water, when received 
prior to meal or together with other food, imparts a long- 
lasting mechanically-extending stimulation to the stomach 
even if other food is given in a small amount. The stimu- 
lation will permit inhibition of appetite which eventually 
prevents overeating. As the viscosity is much increased in 
the stomach, a lower viscosity preparation is acceptable when 
it is given. Therefore, the compositions of the invention 
are more favorably orally received and give superior taste 
acceptance in comparison with the prior- art compositions. 

The gel of a composition of the invention formed in 
the stomach is also characterized by a high saccharide perme- 
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ability and a good retention of water. Therefore / they are 
capable of absorbing and holding saccharide contained in 
other food and drink that stay in the stomach thereby 
delaying saccharide absorption into the. body and preventing 
rapid rise of the blood glucose level. In this respect, they 
can effectively alleviate hyperglycemia observed in patients 
suffering from obesity or patients with glucose . intolerance 
such as diabetic patients* 

Since the gel of a composition of the invention 
foiTned in. the stomach is easily disintegrated when contacted 
with intestinal fluids so that absorption of nutrient compo- 
sitions in the intestines is not . inhibited with no possibil- 
ity for the patient to be in malnutrition. . 

Brief Description of the Drawing 

Fig. 1 is a graph indicating change of viscosity 
with reduction in temperature or with reduction in pH for a 
commercially available product. Fig. 2 for the aqueous food 
solution produced in Example 1 and Fig. 3 for the aqueous 
food solution produced in Example 2. 

Fig. 4 is a graph indicating amount of the protein 
added vs. change of viscosity of aqueous food solutions. 

Fig. 5 is a graph indicating proportion of glucose 
remaining in the stomach. 

Fig. 6 is a graph indicating ratio of the water- 
* soluble dietary fiber to the protein incorporated vs. change 
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of glucose concentration in the sample. 

Fig- 7 is a graph indicating change of blood 
glucose level after intake of saccharide-containing food. 

Fig» 8 is a graph indicating proportion of glucose 
remaining in the stomach. 

Industrial Applicability 

The food compositions of the present invention are 
useful as food for preventing overeating as well as for 
preventing rapid rise of blood glucose level in patients with 
glucose intolerance such as diabetic patients. Such food 
compositions of the invention are prepared in industrial 
fields such as food industry and pharmaceutical industry. 



9/12/2007, EAST Version: 2.1.0.14 



- 19 - 



0323510 



What is claimed is: 

(1) A food composition comprising a composition con- 
taining a water-soluble dietary fiber and protein with an 
isoelectric point in acidic region, contents of said water- 
soluble dietary fiber and said protein being. in such a ratio 
as forming gel when an aqueous solution of said composition 
gets in touch with gastric juice • 

(2) A food composition according to claim 1 wherein the 
water-soluble dietary fiber is carrageenan or guar gum. 

(3) A food composition according to claim 1 wherein the 
protein is casein or a salt thereof, 

(4) A food composition. according to claim 1 wherein 
weight ratio of the water-soluble dietary fiber to the 
protein isl:0.5-l:8, 

(5) A food composition according to claim 4 wherein 
weight ratio of the water-soluble dietary fiber to the 
protein is 1:0»5 - 1:2. 



9/12/2007, EAST Version: 2.1.0.14 



- 20 - 



0323510 



Abstract of the Disclosure 

Food compositions comprising a composition con- 
taining a water-soluble dietary fiber and protein with an 
isoelectric point in acidic region, contents of said water- 
soluble dietary fiber and said protein being in such a ratio 
as forming gel when an aqueous solution of said composition 
gets in touch with gastric juice. 

The food compositions are orally received in 
aqueous solution after dissolved in hot water. Being an 
aqueous solution facilitates intake and gel formation in the 
stomach allows retention in the stomach for a long period of 
time thereby preventing overeating. Moreover, the gel 
absorbs saccharide contained in other food and drink staying 
in the stomach thereby delaying absorption of saccharide into 
the body. 

AS examples of the water-soluble dietary fiber are 
mentioned carrageenan and guar gum, and as examples of the 
protein are mentioned casein and salts thereof. Weight ratio 
of the water-soluble dietary fiber to the protein is about 
1:0.5 - 1:8. 
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